Background Urinary incontinence (UI) in children is a form of
T he primary functions of the urinary bladder are adequate storage capacity at low pressure and efficient emptying capability. [1] [2] [3] [4] [5] The International Continence Society (ICS) defines urinary incontinence (UI) as a condition where involuntary loss of urine is a social or hygienic problem and is objectively demonstrable. Others define it as uncontrolled wetting in the form of involuntary loss of small amounts of urine, incomplete voiding that makes the child feel embarrassed and frustrated. 6 Based on findings of voiding cystourethrography (VCUG) and urodynamic examinations, UI is divided into three etiological classifications i.e., non-neuropathic bladder-sphincter dysfunction (functional incontinence), neuropathic bladder-sphincter dysfunction (neurogenic bladder), and structural or anatomical incontinence. 7, 8 The absence of a uniformed definition of UI leads to problems in epidemiological studies that may influence the prevalence of UI. 9, 10 Data from medical records of the Department of Child Health, Cipto Mangunkusumo Hospital, Jakarta showed that there were 18 cases of UI during an eleven-year period from 1989 to 2000. 11 The diagnosis of UI is based on history-taking, physical examination, urinalysis, ultrasound imaging of kidneys and urinary tracts, VCUG, and urodynamics. 1, 2, 4, 6, 7 The aim of this study was to know the profile and the course of illness of children with UI.
Methods
The study was divided into two parts with two different study designs. The first part was a cross-sectional descriptive study on patients with UI at the Department of Child Health, Cipto Mangunkusumo Hospital between January 2000 and December 2000. The second was a case series report of patients evaluated for 6 months or more of regular follow-up.
The diagnosis of UI was made by pediatric nephrology consultants. Bacteriuria was defined as the presence of organisms >100,000 colony-forming units per ml in a culture of a catheterized urine specimen or a mid-stream urine specimen. Symptomatic UTI was associated with symptoms of dysuria, polakysuria, pyuria, or urgency, with or without fever, and with or without abdominal or costovertebral angle pain. Classification of vesicoureteral reflux was done according to The International Reflux Study Committee, 1981. 12 Renal failure was classified based on GFR as follows: Impaired renal functions (GFR=80-50 ml/minute/ 1.73 m 2 ), renal insufficiency (GFR=50-30 ml/minute/ 1.73 m 2 ), chronic renal failure (GFR=30-10 ml/ minute/1.73 m 2 ) and end-stage renal failure (GFR=< 10 ml/minute/1.73 m 2 ). 13,14 GFR was determined based on Schwartz's formula. 15 Nutritional status was classified according to the National Centre of Health Statistics standards. 16 
Results
During the period of January 2000 to December 2003, 35 patients were eligible for review. Thirty cases were new patients. The patients' age ranged between 3 months to 16 years. Nineteen patients were female and 16 were male. Only 14 patients came back for at least 6 months of regular follow-up. Three patients moved to other hospitals, 10 were lost to follow-up, 3 new patients had not reached 6 months of follow-up at the end of the study period, and 5 died during the study period. The clinical profile of the patients is shown in Table 2 . Wetting, urinary tract infection, and polakysuria were the chief complaints of patients with neuropathic bladder-spincter dysfunction, structural incontinence, and non-neuropathic bladder-sphincter dysfunction, respectively. Renal sonography as an initial examination was done on 33 out of 35 cases. VCUG was performed when there was history of recurrent UTI and suspicion of organic causes. Four patients underwent abdominal CT scan and 2 underwent plain photo of the spine to evaluate the underlying disease of UI.
Renal function deterioration was found in most patients (28/35) i.e., impaired renal function in 11/35, renal insufficiency in 6/35, renal failure in 19/35 and end-stage renal failure in 1/35. Other complications included UTI (31/35), hydronephrosis (21/35), VUR (11/35) and renal scarring (1/35). As for treatment, physiotherapy was performed on 3 patients with nonneuropathic bladder-sphincter dysfunction, clean intermittent catheterization (CIC) was done in 13 patients i.e., 12 with neuropathic bladder-sphincter dysfunction and 1 with non-neuropathic bladder-sphincter dysfunction. Surgical interventions were performed on 5 patients i.e., cystostomy in 3 patients with bladder tumors, bladder augmentation in 1 patient with sacral Table 3 . From 35 urine samples, 17 patients had positive culture, but of these, 10 were asymptomatic. Escherichia coli was the most common pathogen (9/17) followed by Pseudomonas sp. (5/17), Klebsiella pneumoniae, Enterobacter aerogenes and Streptococcus anhemolyticus, respectively. One patient died after 8 months of follow-up due to rhabdomyosarcoma of the bladder.
Discussion
During this study, 30 new UI cases were collected with an average of 7 cases annually. Compared to previous studies, the higher number of patients might be due to the increasing attention on such cases among doctors. The wide age range reflected the various etiologies of UI. Myelodysplasia (15 cases) was most prevalent, especially in patients with neuropathic bladdersphincter dysfunction. Similar findings were reported by Cass et al, 17 in which 78% of neuropathic bladdersphincter dysfunction were due to myelodysplasia. Since the incidence of myelodysplasia (1:1000) was high, the incidence of neuropathic bladder-sphincter dysfunction must also be high. Posterior urethral valve (PUV), found in 4 cases, was the second common cause, and the diagnosis was established at the age of 3 months, 1, 3, and 6 years consecutively. Other studies also reported various ages of onset, but it was usually under the age of one year. [18] [19] [20] [21] Clinical manifestations of UI in our study varied due to the various grades of obstruction. Neuropathic bladder-sphincter dysfunctions due to spinal tumors were identified in five cases. Some literature state that micturition disorders were a common symptom found in children with spinal tumors. 22, 23 Bladder dysfunction should be suspected in patients with spinal tumors.
Wetting was the most prominent clinical manifestation of neuropathic bladder-sphincter dysfunction, followed by dribbling and fever due to secondary infection. In non-neuropathic bladder-sphincter dysfunction, the most prominent clinical manifestation was polakysuria.
The majority of patients (28/35) had had renal dysfunction since their first visit. It reflected that most patients came very late for medical help. The presence of vesicoureteral reflux associated with recur- 24 Both VUR and hydronephosis are conditions associated with myelodysplasia. [25] [26] [27] [28] In our study, of 15 cases with myelodysplasia, VUR was detected in 7 and hydronephrosis found in 11 .
Renal scars occurred in one patient, as detected by dimercaptosuccinic acid (DMSA) examination. Cohen et al 25 reported 28 renal scars among 180 (15,5%) patients with myelodysplasia. However, we could not report the prevalence of renal scars in our study because only one patient underwent DMSA examination.
Clean intermittent catheterization was applied in 12/22 patients with neuropathic bladder-sphincter dysfunction, indwelling urethral catheters were used in patients with structural incontinence, while physiotherapy was given to non-neuropathic bladder-sphincter dysfunction patients. Cystostomy was done on three patients with bladder tumors (structural incontinence), internal urethrotomy on one patient with posterior urethral valve, and bladder augmentation in one patient with sacrum malformation. Different modes of treatment were given to three categories of UI classification in this study, indicating that the different choices of treatment were not based on the treatment procedure according to the UI classification. Each case was treated with an individual approach based on the patient's clinical condition and the parents' preference. For instance, although CIC is known as the best choice for neuropathic bladder-sphincter dysfunction, some parents or children, especially boys, refused it because of the inconvenience it caused.
During 6 month follow-up of the 14 patients, increased GFR was found in 12 patients. This phenomenon is known as an "acute on chronic condition". Since most cases were already superimposed with intractable urinary infection, the acute state worsened renal function, but proper treatment of infection could improve renal function.
Bacteriuria occurred frequently following the CIC procedure. Among 22 urine specimens, 9 had no bacterial growth or <100.000 colony-forming units/ml. Escherichia coli was the most (6/13) prevalent pathogenic bacteria detected. Ottolini et al 29 reported that 207 patients with neuropathic bladder-sphincter dysfunction who used CIC for a mean duration of 6 years, 85% had one or more episodes of untreated asymptomatic bacteriuria, and 35% had one or more febrile episodes associated with positive urine culture results.
The most prevalent pathogen was E.coli. Similar findings were reported by Schlager et al 30 and Szucs et al. 31 No complication of CIC was found in this study, as similarly reported by Cass et al. 32 But CIC procedure with incorrect technique might lead to difficulty in passing the catheter, resulting in a sore urethra, swelling of the penile, urethral bleeding, and urethral discharge. Urethral false passage as a complication of CIC had been reported by Koleilat et al. 33 In conclusion, myelodysplasia was the most prevalent underlying cause of UI. Most patients had renal insufficiency or renal failure since the first visit, reflecting a long time of relapse before the patients seek medical help.
